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Assessment of demographic and clinical data 
related to dental implants in a group of Turkish 
patients treated at a university clinic 
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Istanbul University, Faculty of Dentistry, Department of Prosthodontics, Istanbul, Turkey 



PURPOSE. This retrospective study analyzed the distribution of the dental implants with regards to age and 
gender of the patients and type of indication for the implant therapy, as well as the location, dimension and type 
of the implants. MATERIALS AND METHODS. The data of demographics (age and gender), type of indication for 
implant therapy, anatomical location, dimensions (length and diameter) and type (bone and tissue level) of 1 61 6 
implants were recorded from patient charts between January 2000 and January 2010. Descriptive statistics were 
analyzed using a chi-squared test for demographic parameters, type of indication, tooth position, anatomical 
location, implant dimensions and type (a=.05). RESULTS. The patient pool comprised of 350 women and 266 
men, with a mean age of 52.12 ± 1 3.79 years. The difference in n% of the implants of the age groups was 
statistically significant between the types of indications. The difference in the position of the implants was 
statistically significant between the n% of the implants of all age groups. Gender did not significantly vary, 
except that the diameter of the implants was significantly higher for the standard diameter implants in males. The 
difference between the implant positions was statistically significant when considered according to indication. 
The relationship between implant length and anatomical location was statistically significant. CONCLUSION. 
The indication for dental implant use is age dependent and the type and size of the implant seems to be strongly 
related to the location of the implant. [J Adv Prosthodont 2013;5:351-8] 
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INTRODUCTION 

Dental implant treatment has had a routine clinical applica- 
tion in dental practice for several decades 1 " 3 and is an 
important component of prosthodontic procedures that 
improve the satisfaction and patient's quality of life. 4 " 7 



Tooth loss is the most common reason for the increasing 
demand for dental implant treatment, followed by retention 
and stability problems of conventional dentures, expecta- 
tions of patients, preferences of the clinician and the 
known success of implant prostheses. 8 

Treatment with dental implants has been followed up in 
many long-term clinical studies, focusing primarily on 
implant survival, 9 " 12 and is considered to be superior to con- 
ventional treatment modalities. In spite of the high success 
and survival rates with dental implants, failures do arise. 
Factors such as patient health, age, gender, status, smoking, 
quality of bone, oral hygiene and implant maintenance hab- 
its, unresolved infection, implant-related factors such as 
implant dimensions, implant characteristics, implant loca- 
tion, loading protocol and other factors such as clinicians' 
experience have been previously regarded as the predictors 
for implant success, survival and failure. 9 " 12 Although the 
results of research have given clinicians the opportunity to 
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use well documented concepts concerning design, surface 
properties, abutments of implants and surgical protocols, 
10-14 there is little information for clinicians about the 
demography, distribution of the implants in terms of loca- 
tion, descriptive data about the use of dental implants in 
varied indications and the mode of use of varied length 
and diameter implants. 11 " 18 It is very important to gather 
such data in order to take precautions before the possible 
failures. 

Therefore, this retrospective study was conducted to 
analyze the pool of patients who had received implant 
treatment at the prosthodontic department of a dental 
school over a 10 year period. 

MATERIALS AND METHODS 

Six hundred and sixteen patients, who had consulted at an 
university clinic for dental implant therapy between January 
2000 and January 2010, were included in this retrospective 
study. The study was approved by the ethics committee of 
the Istanbul University, Faculty of Medicine, with the pro- 
tocol number 14910/934. 

All patients enrolled in the study group were examined 
orally and radiographically and a detailed medical and den- 
tal history was collected. Only patients with the four most 
commonly used brands of dental implant systems were 
included in the study: Straumann (Straumann Dental Imp- 
lants; Institute Straumann AG, Waldenburg, Switzerland), 
Astratech (Astratech AB, Molndal, Sweden), Biolok/Bio- 
horizons (Biohorizons, Birmingham, AL, USA) and Xive 
(Dentsply-Friadent, Mannheim, German} 1 ). Additional inclu- 
sion criteria were that dental implant surgery was per- 
formed by the same oral surgeon and the prosthodontic 
procedures were performed by 5 experienced prosthodon- 
tists who were members of the implantology team in the 
same department. 

The following data were reviewed from patient charts: 
Patient data: Gender and age, with six age groups 

1) 18 -29 years 

2) 30 - 39 years 

3) 40 - 49 years 

4) 50 to 59 years 

5) 60 to 69 years 

6) 70 years and older 

Indication for implant treatment: Four main types of 
indications for implant therapy were recorded. 16,18 

1) Single tooth gap 

2) Distally extended edentulous space (Kennedy Class 
I and II cases) 

3) Extended edentulous space that is not contraindi- 
cated for conventional fixed partial denture therapy 

4) Complete edentulism 

Anatomical location of the implant: Four groups 
depending on the location of the dental implant were 
established. 



1) Anterior maxilla 

2) Posterior maxilla 

3) Anterior mandible 

4) Posterior mandible 

A second classification was made by taking individual 
implant positions into account: 
Maxillary and mandibular 

1) Central incisors 

2) Lateral incisors 

3) Canines 

4) 1 st premolars 

5) 2 nd premolars 

6) 1 st molars 

7) 2 nd molars 

8) Implants placed on the midline of the mandible 
were recorded. 

Dental implant dimensions: The length, diameter and 
relationship with the location of the dental implants 
were recorded. Considering implant length, two groups 
were developed: 

1) Implants with a length of less than 10 mm were 
regarded as short implants 19 

2) Implants with a length of 10 mm or more were 
regarded as standard implants 

For the diameter of the implants, 3 groups were estab- 
lished: 

1) Implants with a diameter less than 3.75 mm were 
regarded as narrow 20 

2) Between 3.75-5.00 mm were regarded as standard 

3) Above 5.00 mm were regarded as wide implants 21 

Implant type: Bone level and tissue level implants were 
differentiated. 

For the statistical analysis of the results, SPSS (Statistical 
Package for Social Sciences) (SPSS Inc., Release 15.0 for 
Windows, Chicago, IL, USA) were used. Descriptive statis- 
tics (means, standard deviations and frequency) were per- 
formed and analyzed by using a chi-squared test for the fol- 
lowing parameters: demographic parameters, type of indi- 
cation, tooth position, anatomical location, implant dimen- 
sions and type. The results were assessed at a significance 
level of .05. 

RESULTS 

One thousand, six hundred and ninety two implants that 
were placed in 616 patients over the assessed 10 year period 
were included in the present study. The patient pool com- 
prised of 350 women and 266 men, with a mean age of 
52.12 ± 13.79 years. 

Table 1 presents the distribution of the number and 
percentage (n%) of the implants according to age groups 
and gender of the patients versus type of indication, 
implant dimensions (length and diameter) and implant type. 
The difference in n% of the implants of the age groups 
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Table 1 . The distribution of the number of implants and percentage (n%) of each parameter according to age and 
gender 



18-29 30-39 
n (%) n (%) 



Age group (years) 
40-49 50-59 
n (%) n (%) 



60-69 70 and older 
n (%) n (%) 



Gender 
Male Female 
n (%) n (%) 



Type of indication 
Single tooth gap 

Distally extended 
edentulous space 
Extended 
edentulous 

Complete 
edentulous 

Implant length 

Short < 10 mm 

Standard 

Implant diameter 

Narrow < 3.75 mm 

Standard 

Wide > 5 mm 



35(53.8) 51(39.5) 51(14.5) 60(11.5) 20(4.7) 7(3.5) .001*" 

6(9.2) 34(26.4) 106(30.2) 147(28.2) 79(18.5) 21(10.6) 

16(24.6) 34(26.4) 59(16.8) 74(14.2) 58(13.6) 18(9.1) 

8(12.3) 10(7.8) 135(38.5) 241(46.2) 270(63.2) 152(76.8) 

5(7.7) 3(2.3) 15(4.3) 34(6.5) 8(1.9) 5(2.5) .004* 

60(92.3) 126(97.7) 336(95.7) 488(93.5) 419(98.1) 193(97.5) 

23(35.4) 25(19.4) 107(30.5) 151(28.9) 104(24.4) 49(24.7) .037* 

31(47.7) 88(68.2) 217(61.8) 319(61.1) 286(67.0) 129(65.2) 

11(16.9) 16(12.4) 27(7.7) 52(10.0) 37(8.7) 20(10.1) 



103(13.3) 121(13.2%) .198 

171(22.0) 222(24.2%) 

134(17.3) 125(13.6%) 

368 (47.4) 448 (48.9%) 



31 (4.0) 39 (4.3%) 
745 (96.0) 877 (95.7%) 



194 (25.0) 
516 (66.5)* 
66 (8.5) 



265 (28.9%) 
554 (60.5%) 
97 (10.6%) 



.787 



.035* 



was statistically significant between the types of indications. 
For the age groups of 16-29 and 30-39 years, the n% of the 
implants that were placed for the indication of single tooth 
gap was significantly higher than the other indications. For 
the indication of complete edentulism, the n% of the 
implants was significantly higher for the age groups of 60 
years and more. When considered according to the differ- 
ences between the types of indications within each age 
group, all types of indications were statistically significant, 
except for the age groups of 40-49 years and 50-59 years. 
Gender did not significantly differ within the types of indi- 
cation. The difference in the n% of the implants of the age 
groups was statistically significant when the length of the 
implants was considered. The use of short implants of the 
age group of 60-69 years was the lowest within all age 
groups and this was significantly different than in the age 
groups of 16-29, 40-49 and 50-59 years. The difference in 
the n% of the implants of the age groups was statistically 
significant when the diameter of the implants was assessed. 
For the age group of 16-29 years, the n% of the implants 
was significantly different than the other age groups, except 
the group of 50-59 years. The difference in the n% of the 
implants between the age groups of 30-39 and 40-49 years 
was significant. When gender differences were considered, 
the n% of the implants did not significantly vary according 
to the length, but the n% of the implants varied significant- 
ly according to the diameter of the implants and was signif- 
icantly higher for the standard diameter implants in males. 
The difference in the n% of the implants of the age groups 
was statistically significant when the diameter of the 



implants was evaluated. The n% of the bone level type 
implants of 16-29 years and 40-49 years was significantly 
higher than the age groups of 50 years and older, while the 
difference in implant type between the other age groups 
was not statistically significant. 

Table 2 presents the distribution of the n% of the 
implants according to age groups and gender of the 
patients versus anatomical location and position of the 
implants. The difference in the positions of the implants 
was statistically significant between the n% of the implants 
in all age groups. The n% of the implants that replaced the 
maxillary lateral incisors and mandibular first molars was 
significantly higher in the age group of 16-29 years, while 
the n% of the implants that replaced the mandibular first 
molars was highest in the age group of 30-39 years. The 
n% of the implants that replaced mandibular canines was 
significantly higher in the age groups of 40 years and older. 
When the anatomical location according to the age groups 
was assessed, the difference in the n% of the implants was 
not significant between the age groups of 40-49 and 50-59 
years, 50-59 and 60-69 years, and 60-69 and 70 years and 
older; but was significant between the other age groups. 
Anatomical locations of the implants did not have a signifi- 
cant relationship with gender. 

Table 3 presents the distribution of the n% of the 
implants according to the position and anatomical location 
of the implants versus type of indication. The difference 
between the implant positions was statistically significant 
when considered according to indications. For the indica- 
tion of single tooth gap, the n% of the implants that 
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Table 2. The distribution of the implant number and percentage (n%) according to jaw and implant positions, 
anatomical location, age groups and gender of the patients 



Age (years) Gender 

Jaw Implant position 







18-29 


30-39 


40-49 


50-59 


60-69 




70+ 


Male 


Female 


M?l YlllflP 
i viaAiiidc 


f~)pntrfll inr-iQnr 

WCI ILIdl II IWIoWl 


6 (9.23) 


Q IF 98) 


19 


(5.41) 


18 


(3.45) 


17 


(3.98) 


1 0 


(5.05) 


41 


(5.28) 


38 


(4.15) 




I p+prpl inricinr 

1 clival di II iuioui 


1 0 (1 H 38) 


9 (6 981 


15 


(4.27) 


29 


(5.56) 


29 


(6.79) 


7 


(3.54) 


53 


(6.83) 


46 


(5.02) 




Ofininp 

ci i in ic 


4 (6. 1 5) 


2 (1 .55) 


18 


(5.13) 


26 


(4.98) 


20 


(4.68) 


1 6 


(8.08) 


37 


(4.77) 


49 


(5.35) 




1 st nrpmnlar 

i i w i i i w i c.u 


5 (7.69) 


1 9 (9 30) 


28 


(7.98) 


47 


(9.00) 


38 


(8.90) 


13 


(6.57) 


75 


(9.66) 


68 


(7.42) 




pnd [-.rprrinlar 
t— vj\ Kj\ 1 IWICll 


6 (9.23) 


1 5 (1 1 63) 

lull 1 .\JKJJ 


35 


(9.97) 


39 


(7.47) 


26 


(6.09) 


10 


(5.05) 


58 


(7.47) 


73 


(7.97) 




1 st molar 


3 (4.62) 


12 (9.30) 


17 


(4.84) 


37 


(7.09) 


22 


(5.15) 


9 


(4.55) 


48 


(6.19) 


52 


(5.68) 




t— i i iwic.ii 


1 11 54) 


3 (2.33) 


8 


(2.28) 


13 


(2.49) 


5 


(1 17) 


-| 


(0.51) 


17 


(2.19) 


14 


(1 .53) 


Mpnrlihlp 

Ivlcll ILJIkJIC 


Middlp 

IVIH^H_IIG 


o 


1 (0.78) 


3 


(0.85) 


7 


(1 .34) 


13 


(3.04) 


9 


(4.55) 


15 


(1 .93) 


18 


(1 .97) 




(~;pntral inHcior 

LI CI II IVjIOWI 


2 (3.08) 


2 (1 .55) 


15 


(4.27) 


18 


(3.45) 


1 1 


(2.58) 


2 


(1 .01) 


24 


(3.09) 


26 


(2.84) 




I Q+pral incisor 

1 dlV/l Cll II lUloul 


6 (9.23) 


3 (2.33) 


17 


(4.84) 


29 


(5.56) 


25 


(5.85) 


-| 7 


(8.59) 


50 


(6.44) 


47 


(5.13) 




uai in ic 


1 f1 54) 


4 (3.1 0) 


oo 


M F F0\ 


"117 
I I / 




1 oo. 


/OO O-l \ 


65 


(32.83) 


1 AO 


{ I O.OU) 


OOF, 


(OA F~7\ 




1 st premolar 


o (9.23) 


5 (3.88) 


27 


(7.69) 


37 


(7.09) 


31 


(7.26) 


21 


[1 0.61 ) 


58 


(7.47) 


69 


(7.53) 




2 nd premolar 


4(6.15) 


8 (6.20) 


31 


(8.83) 


26 


(4.98) 


23 


(5.39) 


2 


(1.01) 


39 


(5.03) 


55 


(6.00) 




1 51 molar 


10 (15.38) 


32 (24.81) 


40 


(1 1 .40) 


46 


(8.81) 


30 


(7.03) 


12 


(6.06) 


82 


(10.57) 


88 


(9.61) 




2 nd molar 


1 (1.54) 


12 (9.30) 


20 


(5.70) 


33 


(6.32) 


14 


(3.28) 


4 


(2.02) 


37 


(4.77) 


47 


(5.13) 


Anatomical 


Anterior maxillae 


20 (30.8) 


20 (15.5) 


52 


(14.8) 


74 


(14.2) 


67 


(15.7) 


33 


(16.7) 


132 


(17.0) 


134 


(14.6) 


location 


Posterior maxillae 


15(23.1) 


42 (32.6) 


88 


(25.1) 


135 


(25.9) 


91 


(21.3) 


33 


(16.7) 


197 


(25.4) 


207 


(22.6) 




Anterior mandible 


9(13.8) 


10 (7.8) 


91 


(25.9) 


167 


(32.0) 


163 


(38.2) 


84 


(42.4) 


220 


(28.4) 


304 


(33.2) 




Posterior mandible 


21 (32.3) 


57 (44.2) 


120 


(34.2) 


146 


(28.0) 


106 


(24.8) 


48 


(24.2) 


227 


(29.3) 


271 


(29.6) 



Table 3. The distribution of the implant number and percentage (n%) according to jaw, implant position and type of 
indication for the implant therapy 









Indication 




Jaw 


Implant position 


Single tooth 


Distally extended 
edentulous space 


Extended edentulous 


Complete edentulous 


Maxillae 


Central incisor 


27 (1 1 .20) 


1 (0.25) 


18 (6.959) 


33 (4.04) 




Lateral incisor 


22 (9.13) 


4 (1.01) 


27 (10.42) 


46 (5.64) 




Canine 


12 (4.98) 


12 (3.03) 


28 (10.81) 


37 (4.53) 




1 st premolar 


17 (7.05) 


34 (8.59) 


46 (17.76) 


46 (5.64) 




2 nd premolar 


25 (10.37) 


41 (10.35) 


35 (13.51) 


30 (3.689) 




1 st molar 


25 (10.37) 


37 (9.34) 


20 (7.72) 


18(2.21) 




2 nd molar 


3 (1 .24) 


25 (6.31) 


0 


3 (0.37) 


Mandible 


Midline 


0 


0 


0 


33 (4.04) 




Central incisor 


23 (9.54) 


0 


5 (1 .93) 


39 (4.78) 




Lateral incisor 


2 (0.83) 


2 (0.51) 


26 (10.04) 


67 (8.21) 




Canine 


4 (1 .66) 


6(1.52) 


3(1.16) 


355 (43.50) 




1 a premolar 


8 (3.32) 


29 (7.32) 


16(6.18) 


74 (9.07) 




2 nd premolar 


12 (4.98) 


51(12.88) 


14 (5.41) 


17 (2.08) 




1 st molar 


58 (24.07) 


79 (19.95) 


17 (6.56) 


1 6 (1 .96) 




2 nd molar 


3 (1 .24) 


75 (18.94) 


4 (1.54) 


2 (0.25) 


Anatomical 


Anterior maxillae 


61 (22.9) 


14(5.3) 


73 (27.4) 


1 1 8 (44.4) 


location 


Posterior maxillae 


70 (17.3) 


137 (33.9) 


101 (25.0) 


96 (23.8) 




Anterior mandible 


12(2.3) 


7(1.3) 


34 (6.5) 


471 (89.9) 




Posterior mandible 


81 (16.3) 


235 (47.2) 


51 (10.2) 


131 (26.3) 
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replaced the maxillary central incisors was significantly 
higher than the n% of other maxillary or mandibular 
implants. For the indication of distally extended edentulous 
spaces, the n% of the implants that replaced the maxillary 
or mandibular second premolars and molars was signifi- 
cantly higher. For the indication of extended edentulous 
spaces, the n% of the implants that replaced the maxillary 
first and second premolars was significantly higher than all 
the other positions of the implants. The difference in the 
n% of the implants was significant between the anatomical 
locations when the indications for implant therapy were 
considered. The n% of the implants for the treatment of 
complete edentulism was significantly higher in the anterior 
maxilla and mandible, while the n% of the implants in the 
posterior maxillae and mandible was significantly higher in 
the treatment of "distally extended edentulous spaces". 

Table 4 displays the distribution of the n% of the 
implants according to the positions and anatomical loca- 
tions of the implants versus length, diameter and type of 
the implants. The relationship between implant length and 
anatomical location was statistically significant. The n% of 
short implants in the posterior maxillae and mandible was 
significantly higher than the anterior segments, while the 
difference within the anterior or posterior segments was 
not significant. When the implant positions were consid- 



ered, the difference in implant length was statistically signif- 
icant. The n% of short implants that replaced the maxillary 
second molars was significantly higher than all other short 
implants. The n% of short implants placed in mandibular 
first and second molars was significantly higher than the 
n% of the maxillary central incisors, mandibular incisors 
and canines. The difference in the n% of the standard 
length implants was not significant when the implant posi- 
tions/anatomical locations were considered. The difference 
in the n% of the implants between the maxillary and man- 
dibular implants was not statistically significant when the 
diameter of the implants was considered. The n% of nar- 
row implants was significantly higher in the anterior maxil- 
lae than in the three other anatomical locations. The n% of 
wide diameter implants was significantly lower in the anteri- 
or mandible. The n% of bone level implants was signifi- 
cantly higher in the anterior maxillae. When analyzed 
according to the implant position, the n% of tissue level 
implants was significantly higher in the maxillary second 
premolar, molar and mandibular posterior teeth. 

Table 5 displays the n% of the implants according to 
length and diameter of the implants versus type of indica- 
tion. The n% of short implants was significantly higher in 
distally extended edentulous spaces than the other indica- 
tions. When the length of the implants was assessed, the 



Table 4. The distribution of the implant number and percentage (n%) according to jaw, tooth position, implant length, 
diameter and type 



Jaw 


Implant position 


Implant length (number %) 
Short < 1 0 mm Standard 


Implant diameter (number %) 

Narrow .... , 

Standard Wide > 5 mm 

< 3.75 mm 


Implant type (number %) 
Bone level Tissue level 


Maxillae 


Central incisor 


0 (0.00) 


79 (4.87) 


26 (5.66) 


35 (3.27) 


18 (11.04)* 


70 (5.89) 


9 (1 .79) 




Lateral incisor 


4 (5.71) 


95 (5.86) 


55 (1 1 .98) 


41 (3.83) 


3 (1 .84) 


85 (7.15) 


14(2.78) 




Canine 


1 (1.43) 


85 (5.24) 


22 (4.79) 


49 (4.58) 


15(9.20) 


71 (5.97) 


15 (2.98) 




1 st premolar 


3 (4.29) 


140 (8.63) 


66 (14.38) 


72 (6.73) 


5 (3.07) 


108 (9.08) 


35 (6.96) 




2 nd premolar 


7 (10.00) 


124 (7.64) 


26 (5.66) 


85 (7.94) 


20 (12.27) 


94 (7.91) 


37 (7.36) 




1 st molar 


4 (5.71) 


96 (5.92) 


11 (2.40) 


68 (6.36) 


21 (12.88) 


58 (4.88) 


42 (8.35) 




2 nd molar 


9 (12.86) 


22 (1.36) 


2 (0.44) 


19 (1.78) 


10 (6.13) 


22 (1 .85) 


9 (1 .79) 


Mandible 


Midline 


0 


33 (2.03) 


5 (1 .09) 


28 (2.62) 


0 


28 (2.35) 


5 (0.99) 




Central incisor 


0 


50 (3.08) 


29 (6.32) 


21 (1.96) 


0 


33 (2.78) 


17 (3.38) 




Lateral incisor 


0 


97 (5.98) 


42 (9.15) 


55 (5.14) 


0 


54 (4.54) 


43 (8.55) 




Canine 


4 (5.71) 


364 (22.44) 


60 (13.07) 


292 (27.29) 


16(9.82) 


278 (23.38) 


90 (17.89) 




1 st premolar 


1 (1.43) 


126 (7.77) 


35 (7.63) 


85 (7.94) 


7 (4.29) 


77 (6.48) 


50 (9.94) 




2 nd premolar 


7 (10.00) 


87 (5.36) 


21 (4.58) 


63 (5.89) 


10(6.13) 


64 (5.38) 


30 (5.96) 




1 st molar 


16 (22.86) 


154 (9.49) 


45 (9.80) 


97 (9.07) 


28 (17.18) 


103 (8.66) 


67 (13.32) 




2 nd molar 


14 (20.00) 


70 (4.32) 


14 (3.05) 


60 (5.61) 


10(6.13) 


44 (3.70) 


40 (7.95) 


Anatomical 


Anterior maxillae 


6 (2.3) 


260 (97.7) 


103 (38.7) 


127 (47.7) 


36 (13.5) 


228 (85.7) 


38 (14.3) 


location 


Posterior maxillae 


22 (5.4) 


382 (94.6) 


105 (26.0) 


243 (60.1) 


56 (13.9) 


281 (69.6) 


123 (30.4) 




Anterior mandible 


4 (0.8) 


520 (99.2) 


132 (25.2) 


378 (72.1) 


14(2.7) 


371 (70.8) 


153 (29.2) 




Posterior mandible 


38 (7.6) 


460 (92.4) 


119(23.9) 


322 (64.7) 


57 (1 1 .4) 


309 (62.0) 


189 (38.0) 
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Table 5. The distribution of the 
indication 


implant num 


ber and percentage (%) 


according to implant len 


gth, diameter and type of 




Single tooth 


Type of indication 

Distally extended 

. . , Extended edentulous 
edentulous space 


P 

Complete edentulous 


Length Short < 1 0 mm 

Standard 
Diameter Narrow < 3.75 mm 
Standard 
Wide > 5 mm 


7(3.1) 
217 (96.9) 

56 (25.0) 
127 (56.7) 

41 (18.3) 


39 (9.9) 
354(90.1) 

91 (23.2) 
249 (63.4) 

53 (13.5) 


9 (3.5) 
250 (96.5) 
105 (40.5) 
123 (47.5) 
31 (12.0) 


15(1.8) .001 
801 (98.2) 

207 (25.4) .001 
571 (70.0) 
38 (4.7) 



difference in the n% of the implants used for single tooth 
gap, extended edentulous spaces and complete edentulous 
cases was not statistically significant. The n% of the narrow 
implants is significantly higher in extended edentulous 
spaces than the other type of indications, while the n% of 
wide diameter implants is significantly lower in complete 
edentulous cases. 

DISCUSSION 

For the treatment of partial or complete edentulism, dental 
implants have been a popular alternative for several 
decades. The number of implants used on each market may 
also be obtained from different sources. During the 1980s, 
about 300,000 implants were inserted worldwide per year, 22 
while just before the start of the millennium, the implant 
insertion rate had risen to more than 1 million per year. 23,24 

The range of indications for dental implants has been 
broadened and the patient profile has shifted from com- 
plete edentulism to partial edentulism over the past two 
decades. 16 Since implant treatment has proven itself to be 
very successful, its use is increasing year by year. 7 In the 
present investigation, the majority (48.2% of implants) 
were placed for the treatment of complete edentulism, fol- 
lowed by distal edentulism (23.2% of implants). This find- 
ing is in parallel with the findings of Buser et ai. n who 
reported the same trend in type of indications in their 
patient pool. On the other hand, Bornstein et ai. u reported 
single tooth gap in their study as the most frequent implant 
indication. However, it should be pointed out that both the 
findings of Buser et al. ,s and the present study are from the 
patient pool of university clinics, whereas Bornstein et al} b 
reported the findings of a private clinic, which could 
explain the dissimilar findings. 

When the distribution of the implants regarding 
implant position and type of indication for implant therapy 
was analyzed (independent of age groups), the n% of 
implants placed for single tooth gap in maxillae and mandi- 
ble was significantly higher for central incisors and first 
molars, respectively. These findings are in parallel with the 
findings reported by Bornstein et a/. u In view of the pres- 



ent findings, it seems that the most frequent indication of 
implant placement for single tooth gap is in the place of 
central incisors when the age factor was not considered. 
For the indication of single tooth gaps, the difference 
between the frequency of maxillary central and lateral inci- 
sors might be due to the pooling of patients and the age 
groups, while the percentage for mandibular first molars 
was the highest for both conditions. 

In the present stud} 1 , the number of implants in the 
position of the maxillary lateral incisors and mandibular 1st 
molars was significantly higher in the age group of 16 to 29 
years. This finding may be due to the tooth loss caused by 
clinical factors, commonly tooth decay, periodontal diseases 
of the first molars, traumatic factors or the tooth agenesis 
of missing lateral incisors in this age group. In the age 
groups of 16 to 29 and 30 to 39 years, the finding that the 
number of implants placed in the posterior mandible was 
significantly higher than the other anatomical locations sup- 
ports the previous findings that the most frequent missing 
teeth were molars. 21,26 In both age groups, the most fre- 
quent indication type for implant placement was also single 
tooth gap. In all age groups of 40 years or older, signifi- 
cantly higher numbers of implants were placed at mandibu- 
lar canines, indicating the onset of partial or complete 
edentulism. Although there is no statistical significance 
between the types of indications for implant placement, in 
the age group of 40 to 49 years, the overall percentage of 
implants placed for distal edentulism and complete edentu- 
lism was 30.2% and 38.5%, respectively. The same trend 
was also observed for the age group of 50 to 59 years. In 
the age groups of 60 to 69 years and 70 to 79 years, the 
most frequent type of indication for implant placement was 
complete edentulism, with a significantly higher number of 
implants placed at the mandibular canine sites because of 
the often used 2 implant supported overdenture solution, 
where the implants are usually placed at mandibular canine 
sites. 

Commercially available implant systems vary in diameter 
from 3 to 7 mm. The length and diameter of implants were 
originally designed to allow the use of these implants in the 
average alveolar processes. However, the posterior maxilla 
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and mandible present specific challenges. Molars are the 
most frequently missing teeth and the most frequently sur- 
gically treated. 25,27 For this reason, molars are frequently lost 
and need substitution. Since factors such as progressive 
resorption of the residual alveolar crest reduce available 
ridge height or the anatomy may complicate implant place- 
ment, short implants may be an important aid in dental 
implantology. Furthermore, poor bone quality in the poste- 
rior maxilla or mandible, the close proximity of the lingual 
nerve, and the possible injury of the lingual artery may 
complicate implant placement. 28,29 For standard length 
implants, no difference was observed within the tooth posi- 
tions and the anatomical locations, while the use of short 
implants was significantly higher in posterior maxillae and 
mandible, especially in the place of maxillary second and 
mandibular first and second molars. In their retrospective 
analysis, Bornstein et at. 16 reported a 10% distribution of 
short implants that was higher than the percentage use of 
short implants (4.1%). In another retrospective study 30 
reporting the use of short implants with length of 6 to 8 
mm, the main reasons for the use of short implants was the 
proximity of the maxillary sinus and inferior alveolar canal. 

The use of wide or regular sized implants was generally 
recommended to ensure sufficient bone to implant con- 
tact. 26 ' 31,32 However, it should be pointed out that a mini- 
mum of 1 mm of bone thickness must surround the entire 
implant surface. 33 In cases of alveolar bone loss as a result 
of periodontal disease, periapical pathology or trauma, 
damage of the bony tissues due to traumatic extractions or 
late implantation caused bone atrophy of the long-term 
edentulous areas and an insufficient implantation bed for 
regular sized implants can be seen with reduced width of 
the buccal and lingual bone walls and reduced socket 
height. 34 37 Placing a regular sized implant in such situations 
may cause large dehiscences, risking complications and fail- 
ure. 33 The use of narrow diameter implants in alveolar bone 
with a limited bucco-lingual or mesio-distal width may pre- 
vent the risk of injury to neighboring teeth or a dehiscence 
defect and thus the need for bone augmentation. 33,38 In the 
present study, 63.2% of the implants had a standard size 
diameter and 27.1% had a narrow diameter. Closer to the 
present findings, Bornstein et al. 16 reported that 69% of the 
implants used had a standard diameter. In the present study 
significant differences between the tooth positions were 
only observed for the wide diameter implants. Wide diame- 
ter implants were mostly used in the maxillary central inci- 
sors, second premolars, first molars and mandibular first 
molars, which have a greater root surface area than the oth- 
er teeth. In the present study, significantly higher use of 
standard diameter implants in men than women might be 
due to the higher volumetric size of the jaws of men. In 
this retrospective analysis, a detailed distribution of the use 
of the dental implants was reported according to age 
groups, gender, tooth position, anatomical location, implant 
length/diameter and type. Although there are a few stud- 
j es io,i5,i6,is re p ortm g 0 f tne distribution of the use of the 

dental implants, there are no available studies that report of 



the distribution of the type of indications according to 
gender and age groups and the distribution of implant 
length, diameter and type. 

CONCLUSION 

Within the limitations of this retrospective study, the most 
frequently used implant indication especially in the popula- 
tion over the age of 40 years seems to be complete edentu- 
lism. The younger the patient, the more frequent the indica- 
tion of a single tooth gap is encountered, which seems to 
be the mandibular first molar and maxillary incisor posi- 
tions in greatest frequency. This data might be helpful in 
analyzing and predicting trends in dental implantology, 
especially for implant distributors, manufacturers and den- 
tal practitioners, for establishing implant reserves and epi- 
demiological studies could benefit from such information. 

REFERENCES 

1. Branemark PI, Adell R, Breine U, Hansson BO, Lindstrom J, 
Ohlsson A. Intra-osseous anchorage of dental prostheses. I. 
Experimental studies. Scand J Plast Reconstr Surg 1969;3:81- 
100. 

2. Branemark PI, Adell R, Albrektsson T, Lekholm U, 
Lundkvist S, Rockier B. Osseointegrated titanium fixtures in 
the treatment of edentulousness. Biomaterials 1983;4:25-8. 

3. Branemark PI, Hansson BO, Adell R, Breine U, Lindstrom J, 
Hallen O, Ohman A. Osseointegrated implants in the treat- 
ment of the edentulous jaw. Experience from a 10-year peri- 
od. Scand J Plast Reconstr Surg Suppl 1977;16:1-132. 

4. Emami E, Heydecke G, Rompre PH, de Grandmont P, Peine 
JS. Impact of implant support for mandibular dentures on 
satisfaction, oral and general health-related quality of life: a 
meta-analysis of randomized-controlled trials. Clin Oral 
Implants Res 2009;20:533-44. 

5. Allen PF, McMillan AS. A longitudinal study of quality of 
life outcomes in older adults requesting implant prostheses 
and complete removable dentures, tures. Clin Oral Implants 
Res 2003;14:173-9. 

6. Heydecke G, Locker D, Awad MA, Lund JP Peine JS. Oral 
and general health-related quality of life with conventional 
and implant dentures. Community Dent Oral Epidemiol 
2003;31:161-8. 

7. Sonoyama W, Kuboki T, Okamoto S, Suzuki H, Arakawa H, 
Kanyama M, Yatani H, Yamashita A. Quality of life assess- 
ment in patients with implant-supported and resin-bonded 
fixed prosthesis for bounded edentulous spaces. Clin Oral 
Implants Res 2002;13:359-64. 

8. Miiller F, Wahl G, Fuhr K. Age-related satisfaction with com- 
plete dentures, desire for improvement and attitudes to im- 
plant treatment. Gerodontology 1994;11:7-12. 

9. Levin L, Sadet P, Grossmann Y. A retrospective evaluation of 
1,387 single-tooth implants: a 6-year follow-up. J Periodontol 
2006;77:2080-3. 

10. Eckert SE, Wollan PC. Retrospective review of 1170 endos- 
seous implants placed in partially edentulous jaws. J Prosthet 



The Journal of Advanced Prosthodontics 357 



J Adv Prosthodont 201 3;5:351 -8 



Dent 1998;79:415-21. 

11. Lekholm U, Gunne J, Henry P, Higuchi K, Linden U, 
Bergstrom C, van Steenberghe D. Survival of the Branemark 
implant in partially edentulous jaws: a 10-year prospective 
multicenter study. Int J Oral Maxillofac Implants 1999;14: 
639-45. 

12. Lazzara R, Siddiqui AA, Binon P, Feldman SA, Weiner R, 
Phillips R, Gonshor A. Retrospective multicenter analysis of 
3i endosseous dental implants placed over a five-year period. 
Clin Oral Implants Res 1996;7:73-83. 

13. Noack N, Wilier J, Hoffmann J. Long-term results after 
placement of dental implants: longitudinal study of 1,964 
implants over 16 years. Int J Oral Maxillofac Implants 1999; 
14:748-55. 

14. Lee JH, Frias V, Lee KW, Wright RF. Effect of implant size 
and shape on implant success rates: a literature review. J 
Prosthet Dent 2005;94:377-81. 

15. Hong SJ, Paik JW, Kim CS, Choi SH, Lee KW, Chai JK, Kim 
CK, Cho KS. The Study of Implant Patient's Type and 
Implant Distribution. J Korean Acad Periodontol 2002;32: 
539-54. 

16. Bornstein MM, Halbritter S, Harnisch H, Weber HP, Buser 
D. A retrospective analysis of patients referred for implant 
placement to a specialty clinic: indications, surgical proce- 
dures, and early failures. Int J Oral Maxillofac Implants 2008; 
23:1109-16. 

17. van der Zee E, van Waas M, Broek M, van der Mieden van 
Opmeer R. Changes in the provision of implant-supported 
prostheses at the Academic Centre for Dentistry Amsterdam 
(ACTA) from 1989 to 1995. Int J Prosthodont 2000;13:316- 
20. 

18. Buser D, Mericske-Stern R, Bernard JP, Behneke A, Behneke 
N, Hirt HP, Belser UC, Lang NP. Long-term evaluation of 
non-submerged ITI implants. Part 1: 8-year life table analysis 
of a prospective multi-center study with 2359 implants. Clin 
Oral Implants Res 1997;8:161-72. 

19. Telleman G, Raghoebar GM, Vissink A, den Hartog L, 
Huddleston Slater JJ, Meijer HJ. A systematic review of the 
prognosis of short (<10 mm) dental implants placed in the 
partially edentulous patient. J Clin Periodontol 2011;38:667- 
76. 

20. Arisan V, Boliikbasi N, Ersanli S, Ozdemir T. Evaluation of 
316 narrow diameter implants followed for 5-10 years: a clin- 
ical and radiographic retrospective study. Clin Oral Implants 
Res 2010;21:296-307. 

21. Shin SW, Bryant SR, Zarb GA. A retrospective study on the 
treatment outcome of wide-bodied implants. Int J Prosthodont 
2004;17:52-8. 

22. Davis EL, Albino JE, Tedesco LA, Portenoy BS, Ortman LF. 
Expectations and satisfaction of denture patients in a univer- 
sity clinic. J Prosthet Dent 1986;55:59-63. 

23. Brunski JB. In vivo bone response to biomechanical loading 
at the bone/dental-implant interface. Adv Dent Res 1999;13: 
99-119. 

24. Watzek G. Oral implants-quo vadis? Int J Oral Maxillofac 
Implants 2006;21:831-2. 

25. Becker W, Berg L, Becker BE. Untreated periodontal disease: 



a longitudinal study. J Periodontol 1979;50:234-44. 

26. Froum SJ, Cho SC, Cho YS, Elian N, Tarnow D. Narrow- 
diameter implants: a restorative option for limited interdental 
space. Int J Periodontics Restorative Dent 2007;27:449-55. 

27. Hirschfeld L, Wasserman B. A long-term survey of tooth 
loss in 600 treated periodontal patients. J Periodontol 1978; 
49:225-37. 

28. Ulm C, Kneissel M, Schedle A, Solar P, Matejka M, Schneider 
B, Donath K. Characteristic features of trabecular bone in 
edentulous maxillae. Clin Oral Implants Res 1999;10:459-67. 

29. Goodacre CJ, Kan JY, Rungcharassaeng K. Clinical complica- 
tions of osseointegrated implants. J Prosthet Dent 1999;81: 
537-52. 

30. Griffin TJ, Cheung WS. The use of short, wide implants in 
posterior areas with reduced bone height: a retrospective in- 
vestigation. J Prosthet Dent 2004;92:139-44. 

31. Lazzara RJ. Criteria for implant selection: surgical and pros- 
thetic considerations. Pract Periodontics Aesthet Dent 1994; 
6:55-62. 

32. Qian L, Todo M, Matsushita Y, Koyano K. Effects of im- 
plant diameter, insertion depth, and loading angle on stress/ 
strain fields in implant/jawbone systems: finite element anal- 
ysis. Int J Oral Maxillofac Implants 2009;24:877-86. 

33. Davarpanah M, Martinez H, Tecucianu JF, Celletti R, Lazzara 
R. Small-diameter implants: indications and contraindica- 
tions. J Esthet Dent 2000;12:186-94. 

34. Atwood DA. Reduction of residual ridges: a major oral dis- 
ease entity. J Prosthet Dent 1971;26:266-79. 

35. Razavi R, Zena RB, Khan Z, Gould AR. Anatomic site evalu- 
ation of edentulous maxillae for dental implant placement. J 
Prosthodont 1995;4:90-4. 

36. Schropp L, Wenzel A, Kostopoulos L, Karring T. Bone heal- 
ing and soft tissue contour changes following single-tooth 
extraction: a clinical and radiographic 12-month prospective 
study. Int J Periodontics Restorative Dent 2003;23:313-23. 

37. Schropp L, Kostopoulos L, Wenzel A. Bone healing follow- 
ing immediate versus delayed placement of titanium implants 
into extraction sockets: a prospective clinical study. Int J Oral 
Maxillofac Implants 2003;18:189-99. 

38. Barber HD, Seckinger RJ. The role of the small-diameter 
dental implant: a preliminary report on the Miniplant system. 
Compendium 1994;15:1390,1392. 



358 



